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РВЕРАСЕ 


The writer expresses his sense of deep gratitude to 
Dr. Syamaprasad Mookerjee, President, Council of Post-Graduate 
Teaching in Arts, Calcutta University, for his kind help and 
affectionate encouragement in the preparation of this hand-book. 
It was at the instance of Dr Mookerjee that а laboratory was 
established in 1940, as a necessary adjunct to the Asutosh Muscum 
of Indian Art. Th Musei was founded іп 1937 by 
Dr. Mookerjee, the then Vice-Chancellor of the University and. 
through the energy and devotion of its Curator, Mr. D. P. Ghosh, 
it has now grown into a remarkable institution 

In 1940, the Curator felt the necessity of taking s 
measures for cleaning and preserving the valuable exhibits, 
numbering more than 7,000 pieces collected therein, and the 
services of the present writer were lent by the Department of 
Anthropology, Caleutta University, under the direc 
Dr. Mookerjec. Later on, in 1941, a proposal was mad 
muscum-training classes and syllabuses were drawn up 
ance with the scheme in collaboration with the Аге 
Survey of India. But it ix to be greatly regretted that due to 
the international situation it has not yet been possible to give 
effect to this important. scheme. 

The subject of Museum Method was introduced in the Calcutta 
University curriculum of the Post-Graduate classes in Anthro- 
pology as a special paper in 1936. Mr. T. C. Das drew up the 
syllabus and commenced work. Later on, when Prof. К. Р. 

attopadhyay joined the University as the Head of the Depart- 
ment of Anthropology and began teaching the subject, the present 
writer was with him. ‘The writer is at present in charge 
of the Museum Method Laboratory of the Department of 
Anthropology. 

The Archacological Survey of the Government of Tndia. 
has already opened sections for cleaning and preservation of 
museum exhibits. Юг. M. Sanaullah at Dehra-Dun and Dr. S 
Paramasivam at Madras have taken up the subject in right. 
earnest. But nothing practically has yet been done to find out 
в method of preserving articles under the pecullar influence of 
the moisture-laden, monsoon-ridden climate of Bengal, except 
а 

































апа short notes now and then published by the writer. 
ly conscious of the honour done to him 
him to write а hand-book on cleaning 

‘of museum exhibits in the moist and hot climate 
т to discuss the museum 
ventured to offer for the consideration of the 
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INTRODUCTION 


Museum method is a subject of comparatively recent growth 
in India. It is practically in the embryonic stage. Its pressing 
demand has attracted the scientists in recent times. The object 
and scope of the subject аге of utmost importance for the study 
human civilisation. The different phases of human civilisation 
have been recorded by their arts and crafts, etc., that can stand 
the inroads of nature for all times to come. 

2 Museum method is principally divided into two groups — 

(1) arrangement and (2) preservation of specime 

Arrangement of the specimens for exhibition should be done 
properly. Exhibition i» perhaps the most difficult aspect of the 
subject, "Things may be arranged either in order of their distri 
bution or evolution. A particular thing should be so placed that 
its actual importance might not be minimised by other things of 
the same nature. Arrangements of the specimens should be done 
in а way that would be interesting ая well as educative to tho 

у people. 

Б Museums are necessary for storing the results of field work. 
We are the outcome of the past ; unless we study our past, neither 
our present nor our future will be clearly understood. It is only 
clear when museums are set up and preservation and arrange- 
ment are done. 

As there are different branches of study, different sections 
or departments should be set apart for the different sets of collec- 
tions. Chronological aspect of arrangements may be regarded 
аз one of the most im] t things to be borne in mind, specially 
in Historical and sections. The arrangement 

general survey may be sufficient to 
give an idea of the gradual development of human activities and 
of the evolution in nature. ۴ 

However, the writer's present subject docs not require a 

" — detailed discussion about arrangement. Не is here more concerned 
“with the preservation of specimens leaving out the section on 
^ storing. 

X UE Preservation—Museum specimens are arrange 
as für as possible in their condition in whicl 
Bat or . Unfortunately the climatic condition 
of ig such that all the places of. Bengal аге infested 
with enemies. The enemies are not only trying to destroy 

. the life-records e but also the past records of human 
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nd kept 
they have 





cords of Bengal 
achievement that may help in the march onward. 10 is an onerous 
| task to preserve museum о tine modern 
3 — researches are. Out, means of saving human records 
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“Insects of various kinds also cat into articles of wood, bamboo, 
leather, fabrics, ete. Careful treatment by chemicals is some- 
‘times essential in а She iHe of MBA MES с. 

Considi importance of museum method the pre. 
ны of specimens are discussed here 
length. The methods described in this treatise are used by the 
writer and on actual experiment he has found them very effective 
under the peculiar climatic conditions of Bengal, though some 
of them are in use in different museums of the world with alight 
modifications, and some are his own original works. 

Preservatives may sometimes prove very costly. But the 
question of the importance of the specimens should be the criterion 
to decide whether such costly things should be used. Apart from 
the question of a muscum the preservatives discussed here will 
Бе of great help in the preservation of household articles of every- 
day life. Here no doubt the economie question is vital. But 

е of the preservatives mentioned here, which are giving very 


good results, will be found to cost very little and по& ve 
Инеш to handle, 6354 E ied 


~ v — 
































METHOD OF WORK 


узе бо «o£ restoration and preservation of old objects im 
(1) Method—It is scientific. and mainly chemical. The 
е of the material of the objcot 








Any change or deterioration of the object 
is to be determined, and suitable means 
should be adopted to remove the cause of 
the damage or to counteract the destructive 
elements. 





Cleaning fa the first step in restoration. First of all super 
1 dust and dirt are to be removed by means of a «mall soft 
camel hair brush or a | pair of bellows. After brushing or 
blowing off the over-hanging dust, if any dust be still sticking 
to the object, it should be removed.by water or a mixture of benzene 
and petrol or alcohol, depending on the nature of the object. 
If water is to be used sparingly, it should be applied by means 
of a piece of cotton, sponge ог soft brush. But when water is 
to be applied in quantity, the object should be immersed in it, 
In every case it ія better to use warm water than cold. In some 
cases distilled water should be used. 








Action of water on various objects :— 
"Water should not be poured on wood unless it is hard 
9 and in good condition. 
(2) Water can safely be used on metals but thorough drying 
ін necessary any treatment begins. 
(3) Water should not be used on painted pottery or stone 
ar but may be safely used on varnished or waxed object. 
(4) Glass, unpainted pottery or stone may safely be washed 
with water. Even soaking in repeated changes of 
water may be done. 
E Water should never be used on plastei 








objecta. 








"Water should never be applied on ivory 
Woven fabrics when in good condition may be wetted 
J^ but when in bad condition water should not be used, 


д te bo used, a mixture of benzene and 
ат c ККЕ ОО СИТ 
Juice may be used with success оп oil painting. 


ЭЎ 
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2 MUSEUM METHOD 


When water or benzene-petrol mixture fails to remove the 
dust and dirt deposits— 

(1) Acids and alkalies should be used in а very dilute form. 

(2) Acetone or pyridine may be used. 
But two very important things should be borne in mind (1) patience 
and (2) necessary time to be observed. 


After cleaning comes the next step—repairing, which means 
mending, Mending does not mean the addition of new materials 
but refixing of broken or loose parts. Lucas says that " висссва 
in repairing is a matter of manipulative skill, training, experience, 
patience and care.” 

Ап object should be cleaned before repairing. Old cementing 
should be completely removed from the object for adding the 
fresh and new one. Removing should be done by softening the 
accretion. Unknown cement preparations should not be used on 
the object. 

‘The following adhesives are recommended for repairing :— 


(1) Glue for wood 

(2) Celluloid cement for glas, porcelain, quartz, flint. 

(3) Plaster of Paris for pottery, stone. 

(4) Paste made of white portion оГ egg and flour? for 
porcel 

(6) А solution of sodium silicate and fine stone dusts? for 
stone. 

(6) A mixture of country-made cement and sand‘ for 
fire-baked clay or terracotta, 

(7) Wax for ivory.* 











Strengthening—Sometimes it во Һа) that an object is in 
such a fragile and delicate condition that proper handling is not 
possible without causing any damage. In such a case strengthening 
of the object must be done to secure ita existence by impregnation 
with the following reagents in the liquid form :— 

(1) Melted 

(2) Melted 2 

(8) Celluloid Solution. 

(4) Linseed oil. 

(5) Plaster of Paris. Е 

(6) Green mangosteen extract (Diospyros Embryopteris), 
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Renewing—Sometimes perte of the object may be missing, 
‘The addition of new material is then essential to replace the missing 
Parts. This addition is known ая renewin, 

Care should be taken so that the addition of new material 
may be as much as possible like the original one. But not in all 
cases. 

For the preservation of old objects cleaning, repairing, 
strengthening and renewing (if required) are essential. 


The injurious conditions for the preservation are to be taken 
into full consideration. - They are :— 


(1) Light. 
(2) Moisture. 

(8) Atmospheric condition. 
(4) Dirt and dust. 

(5) Insecta. 

(6) Bacteria and fungi. 














Ligh—Certain colours on cotton fabrics, paper, ctor, fade 
and become soft and fragile under the action of direct sunlight. 
Similarly injury i» caused by the diffused daylight but not so 
much as by direct sunlight. The complete protective measure 
ін darkness. But in muscums darkness has practical disadvantage 
as the cannot be exhibited in darkness, So to com- 
promise between the two, curtains to windows and covers to show- 
cases may be taken into consideration. Lucas’ viewpoint on 
light is given below :— 


“The temperature effect of it and different coloured 
materials vary considerably in their absorptive power for heat, 
black having the highest heat capacity and white the least. 
Hence since all colours exclude it equally well, if the texture 
and thickness of the fabrics are alike, but since dark coloured 
fabrics absorb and transmit more heat than light coloured fabrics, 
the former are to be avoided and the latter chosen. But although 
white is the best of all colours from a temperature point of view, 

оп aesthetic grounds or it may be desirable 
for economical reasons to have а colour that does not show the 
and in such cases yellowish tint should be 

be 
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Moisture—lt contains carbon-dioxide (СО,) derived from 
the air and sulphur acids from the burning coal or coal gas. Mois- 
ture plays an important rile in the following :— 

(1) Life of bacteria and fungi. 

(2) Action of Salt. 

(3) ur 

е moist air із therefore essen required to be removed. 
This can be done by drying and proper ventilation. The use 
of calcium chloride (CaCl,) inside the show-case has proved to 
be useful. 


















reat range the condition of the object becomes very bad. In 

igh tempe the parts of the object sometimes crack and 
in low tem re squeezing i» found, provided the two tem. 
peratures rı condition as equable 
A temperature as possible should be maintained. 


Dust and Dirt—These do not directly cause the damage of 
the object but they accelerate the саше. | Occasional cleaning 
is required and the remedy suggested for this iw to use dust an 
dirt proof show-cases, 


Insecta—Objects, specially of organic materials, are liable to 
be attacked and sometimes destroyed by insects. They are the 
larvae of beotles and moths, cockroaches, silver fish and white 
ants, ‘These insects can be removed in two ways — 

(1) Preventing attack on the object. 

(2) Killing the insects if attacked. 

For the first item well-fitting show-cases, frequent inspection 
and ‘cleaning and keeping crude naphthalene balls or eamphor 
cakes or a powder ® of orris root (bach), cloves (labunga), black’ 
pepper (golmarich) and cinnamon (daruchini) in equal tions, 
are the best preventive measures; and for the second one fumi 
gation should be done with the following chemicals — 

(1) Carbon dioxide 


or 
(2) 3 pas of | dichloride 
parts of ethylene and 1 part of carbon 














Bacteria and Fungi—Bacteria and certain yegetable growths 


such as lichens and imoulds) main 
to ап old object. er eie — —— 
of these bacteria and fungi. The object should be kept іп dry 


{Specially prepared by the writer and is boing used in some wmall | 
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4 Haxprixo or ЅғесІмЕМЗ 
-. Human hands are always found to be greasy even when appa 
rently clean. Tho grease of the hands is due to constant perspi- 





ration which contains acids and salt. In Bengal acid perspiration is 
noticeable in human hands, So to handle an antique object 
- muscums one should be very careful. It is 
hands should be covered with thin and fine rubber gloves. 
Records of specimens are made on the basis of the study 
described in the treatise and all cases are included in this study. 
Records are kept in the following way :— 






















Е 
MUSEUM LABORATORY 
Name of the specime: 
Museum. Number. . Ў 
Condition of the specimen 
fw 





< CLEANING AND PRESERVATION OF ORGANIC 
EN MATERIALS 

Él . Woop Ахт Бамвоо 

тс 


ly damp. It ix to be dried 
otherwise shrinkage may be so great ав to cause 
irreparable damage. It is to bo dried in а cool place for а few days 
: . After drying, сі- 
ан аА 


к 














в ж MUSEUM METHOD 


The specimen (wood or bamboo) before laboratory treatment 
is washed with 5% carbolic soap and washing soda? and after 
drying it in the room carbon-disulphide vapour is applied. 

А big ply-wood wooden box rendered air-tight by lining 
with black board cloth and thin brown paper is used for this experi- 
ment. The box is of 3x2 x in size, At a height of 8” trom 
the bottom four brackets are fitted inside the box at four corners. 
A movable perforated tray is placed on the brackets. Two cups 
containing 2 oz. of CS, each, are placed in the box. It is exposed 
to carbon-disulphide vapour for a week. To ensure further 
protection the specimen is re-exposed to the vapour for a week 
more in the carbon-disulphide chamber. If still the problem 
of having fungus or moth, etc. in the specimen arise, it should 
be subjected to creosote treatment. 

As crude creosote is dense and very black and not suitable 
for application to any specimen directly, it is diluted in kerosene 
oil, во that the original colour of the specimen may not be lost, 
‘The proportion is as below :— 

Kerosene 2 vols. 
Creosote 2 22/1 vol 

‘The specimen is put in a trough (made of tin) and a solution 
of kerosene and creosote is sprayed with a syringe in and out or 
the specimen is given а thorough bath by dipping it into 
а bath trough containing the solution. After that the specimen 
is taken out and then exposed in an open place to dry шр. Three * 
days or 72 hours are required for complete drying. The next 
step is to paint shellac solution. 

i, Ehellae “olution generally consists of the following ingre- 
еше x 
Shellac orystale 
lated Spirit. 

Merourio анды 
‘The strength of mercuric chloride (HgCl,) іш the solution varies 
from 1.5 to 2.0% according to necessity. Shellac solution may 
bo prepared with the constituent chemicals, measured as follows :— 

















Shellac crystals. 20 gms. 

‘Methylated spirit. 100 с.с. 

Mercuric chloride E ID 2 gma. 
"The solution is now known as 20% shellac solution. Shelluc 
crystals are broken into small and mercuric chloride is 
finely powdered. The two are put in а bottle and methylated 
spirit is added. The bottle being corked very tightly the 


solution is shaken thoroughly and left for a week to be dimolved. 


Клас ааыа А Г 
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‘The solution thus prepared is now brought out and it is applied 
with a brush very thinly. 

Sometimes problems arise regarding the treatment of museum 
specimens, specially fish traps, ete., whose inner side cannot be 
painted .with shellac solution by means of a brush. In those 
cases a flit gun is to be filled up with the solution (10% or less) 
and the contents sprayed inside the specimens. 

Strengthening of wood is often attempted and also achieved by 
the application of glue or gelatine so a» to fill up the channels and 
pores in the wood. In dry condition it adds much strength to 
the wood, but in damp atmosphere or where there is possibility of 
the wood, the treatment is as follows :— 








but it does not 





dd much in the way of strength. 
а good resistance against dampness. Any wood so treated is 
not likely to have any eggs, çto., of insects deposited on it. Sodium 
silicate (Na4SiO;) seems to promise well, the wood becomes hard 
and strong when dry. 

Oil or grease spots may be removed from wood by soaking 
them in a mixture of benzene and petrol. Sometimes acetone 
is required. But to remove paint from the wooden objects (or 
even from the iron sticks or rods) * caustic soda and caustic potash 
іп equal proportions should be applied and brushed. After 
brushing, washing should be done with water. 

"Wooden dishes, known as * Barkosh ' in Bengali, are largely 
used for household purposes. А solution of green mangosteen 
(Diospyros Embryopteris) and neem fruit (Melia azardirachta) 

pared and experimented by the writer may be safely used 
Fr the preservation of household wooden objecta. 
One thing ін to be remembered that the numbering of tho 
ns in museum is very essential. The numbering is to be 
lone immediately after collection and that should be done with 
enamel sapolin in the case of wooden or bamboo specimens and 
Reeves’ water-proof ink for metallic and fabric specimens. After 
numbering with sapolin 2 days or complete 48 hours and with 
water-proof ink 3 days or complete 72 hours should elapse before 
any treatment begins. 


ProwzNTED ок COLOURED SPECIMENS 








‘The writer to 
window panels and iron rode of the windows in I041. Но was 
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is of 372727 in size. At a height of 8" from the bottom four | 
brackets are fitted inside the box at four corners. A movable 
trellis-work shelf їз placed on the bracket. At the bottom inside 
below the shelf an electric point ix fitted, on which а 60 o. bulb 
is placed. Immediately above the bulb a thin glass saycer (on 
a tripod stand) containing thymol crystals, is placed. The 
chamber is to be shut for two days, every 24 hours 
the bulb is to be switched on for 2 hours. Thymol crystals will 
begin to melt and the fumes will rise and envelope the specimen 
placed on the trellis-work shelf. After 48 hours the specimen 
is removed from the chamber. 








Grass, REED, Бікрок AND Соволов 
matting, cordage, ete., аге 





Baskets, brushes (broom-sticks), 
generally made of grass, reed, sled; ‘These objects 
when dry and also in course of time, become brittle. Superficial 
dirt and dust on them may be removed by brushing or blowing. 
fragile condition, petroleum spirit with small bı 
"und to be very successful in eleaning. Water should 
. ‘These objects may be strengthened by painting 
with wax. In the Museum Method Laboratory the writer uses a 
very dilute solution of creosote first (4:1) and then applies 2 to 
5% shellac solution depending on the nature of the object. 












Fannics 


Old woven fabrics disintegrate very much. Air, warmth 
and humidity are the main factors for the disintegration, The 
changes are > 

(1) Chemical—caused by oxidation, 

(2) Biological—effects of bacteria and fungi. 

Disintegration also takes place in sunlight. 24 

Dirt deposited on fabrics that аге in good state of vation 
may be removed by soap and warm water. Rubbing is not 
necessary there. 

Fabrics should be soaked in a solution of benzene and petrol — ' 





it for the removal of the stain. "The way of 
tar from clothes * is to rub them in a solution of water, potash 


* Tue procedure is adopted by the writer in the Museum Method. 


. Са!са Аа University. The process 
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iso successful in removing in the 
He generally uses methylated 















spirit. turpentine. ‘These two chemicals should be 
Poured on the stain and rubbed well. The stain is sure to leave 
е fabric. 





Removing of ink stains depends on the nature of the ink. 
Warm water and gentle rubbing is necessary for carbon ink. Old 
iron ink without any blue colouring matter requires hydrogen 
peroxide. The second alternative is 10% oxalic acid. In that 
сазе oxalic acid should be allowed to remain on the st from 3 to 5 
minutes depending on the nature of the stain and washed with 
warm water. 10% oxalic acid or 10% tartaric acid alternated 
with dilute solution of bleaching powder and washed with warm 
water has made it possible to remove blue-black ink stain. 

In daily life it is found that iron stains stick to the clothings. 
‘The stains сап be removed by dabbing 10% oxalic acid solution 
and thorough wash with warm water. If washing be not a 
thorough one the fabric becomes tender. 

When a fabric is found w it should be dried slowly іп а 
warm room. Direct exposure to fire or some other source of 
heat should be avoided, ая these will weaken the life of the clothes. 

Sometimes it is noticed that old fabrics are in such a dry 
and tender condition that even folding is not possible without 
some damage. ‘They are often so fragile that streaming or damping 
with r will cause them considerable damage. Wh¢ such 

roblems arise the fabrics should be damped with a solution of 
nzene and petrol or alcohol. This will enable the worker to 
handle the specimens safely. 

Formaldehyde (HCHO) fume is very effective for the pre- 
servation of cotton and silk fabrics and paper goods. ‘The specimen 
should be brushed very carefully. It is then subjected to the 
following treatment :— 

20 oz. of water 


& 
2 oz. of formaldehyde solution (40%) 


are put in a tin canister” The canister is open at its top and 
is 18” x0" x0" in size. At a height of 6" from the bottom 4 
brackets aro welded at, the comers, А movable, plywood box 
hole (diameter 5") at its bottom am he opposi: 
Ee о е placed ой the brackets, А Ane ahoet 
of wire-gauze is con this opening of the box во that no өресі. 
men down. The specimen is ke] n dt аз ie canister 
Mee Mus uot on» stand. A wooden а made 
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to fit the canister exactly Placed on the top. The fabric is 
fumigated for ten minutes, after which the burner is put өші. 
Тһе specimen is taken out after 24 hours and the treatment репе. 
rally appears to be satisfactory. To dry up the little moisture 
it absorbs the fabric is t in open air for several minutes (but 
mot in the sun). Afterwards the fabric specimen is kept inside 
а Tarine Moth-proof bag. A pound of naphthalene is also put 
into it. The mouth of the bag is closed and it is hung on its hooks 
from the wall 

Fabrics which cannot be removed from their positions for 
cleaning and preservation, are treated with a solution by means of 
Чип paper. Tho solution is prepared in the following way i 

10 gms. of glue and 500 с.с. of water are mixed and the solu- 
tion remains for 24 hours. After 24 hours the solution ix to be 
heated but boiling is to be avoided. "Тһе solution is always to be 
stirred till all solid particles are dissolved. The solution is then 
mixed with 2 сс. of formalin and stirred. The final solution 
is to be applied immediately. Plenderleith names it Size Solution. 
‘The solution ік to be applied on tissue paper, held firmly against 
the fabric, 

Cotton thread is strengthened by rubbing it with the extract 
of green mangosteen (Diospyros Embryopteris). If a few drops 
of raw neem fruit juice (Melia azardirachta) be added to it no 
attack of moths or insects on it is possible. 

Keating's insect powder is a good insecti for clothes, 
Pieces of paper soaked in spirit turpentine should be kept in the 
folds of the garments to get rid of the іпеесінді 


























Books AND MANUSCRIPTS. 


The most dangerous enemies of books are white ants or 
termites, cockroaches and various t; of book worms. Accord- 
ing to Mr. W. Blades, Sir А. E. Shipley and Mr. T. M. Liars, the 
important book worms are—Silver Баһ, Lepismas, Anobium 
Pansicum and Book lice (corrodentia). Besides these wood boring 





and bore through them. Almost all the book are nocturnal 
in their habit and they are fond of darkness, They do not like 
to come out in the daylight. They rapidly іп the dark 


and variation in temperature give them the opportunity to breed. 
Paper, wood, cloth, glue or any paste, ete. SIS thelrjuain objects 
prey. 
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The following preventive and curative measures should be 

taken into consideration for a library 

(1) Dusting of books at regular intervals, (Dusts invite book 
worms.) 

(2) Books should be exposed to sunlight for а short time. 
Long time will render paper brittle. Eggs and larvae 
of the insects cannot live under the direct ray of the 
sun. 

(3) Phenyle should be sprinkled on the shelves and camphor 
tablets should be — on the sides of the books. 

(4) Dry neem (Melia azardirachta) and tobacco leaves should 
be placed in the folds of the book pages. 

(5) Books should be treated with some insecticides. 

"The chemicals used as insecticides in the Library of the 

Im) Department of Agriculture and the Imperial College 
of Tropical Agriculture, are as follows — 








Corrosive Sublimate 25 ұу 
Carbolic Acid : oz. 
Methylated spirit 2. 11 pint. 


‘This solution should be applied by means of a brush twice a year 
to the covers of the books both inside and outside. 

Shell Tox is a product of Burma Oil Company and is very 
effective against the insects specially white ants. It сап be used 
safely on paper, cloth, leather and  photo-print without any 
injurious effect. 

A solution of rectified spirit, mercuric chloride and phenyle 
ін effectively used by the Keeper of the Punjab Government 
Records and the Punjab University Library. The proportion 
of the solution is:— 











fied Spirit 1 gallon 
Н 
Phenyle .. * peel (ong 
ae drachmas. 
Corrosive sublimate 50 ы. 
Creosote . . 60 drops 
Reetified spirit . 2, 





with a brush ii ints and between every ten 
MO Ee aUe af the book. A little of this solution сап safely 
3 used for binding books. 
Books and the almirahs in which they are kept, are 


‘attacked with insects, benzene should be used as a curative. This 
chemical serv the rooms are closed. 
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Another suggestion is that equal parts of chopped tobacco 
а овора be breed on iba ranks АЛ abcves of the’ slats hs 
where books are generally kept. It is advisable to add Keating's 
insect powder to this. Pepper may be substituted by camphor. 
But whatever may be the ingredients, they should be changed 
every 2 or 3 months. 

When books are terribly attacked with insects the remedial 
measure is fumigation by formaldehyde solution. (For full 
details see fabrics.) 




















its cost would probably be 

11252212 іп the trop 
affected with insects wei 
fumigated by 40 
* and were taken out of the 
preserv, powder—orris root 
pepper (golmarich) and on (daruchini) in equal proportions— 
was prepared. After being powdered they were kept in small. cloth 
bags and placed on the shelf where books were kept. Books have 
shown no signs of attack till the date of writing.” 








de solution 1 for five 
mber. А country made 
(bach), cloves (labanga), black 








minutes 








FnarHERS лхо Ham 


‘The most dangerous enemies of feathers and hair are various 
kinds of inscots. "These insects make their entrance into them 
and destroy them in course of time. To get rid of these insects 
it iw advisable to keep the specimens of both feathers and hair 
in show-cases and naphthalene balls or thymol orystals should 
be kept there, 1f any specimen be attacked with insects it should 
be fumigated by formaldehyde or thymol in their respective 
chambers (described before). 

In course of time specimens of feathers become very brittle 
and tender. Бо old ns of feather cannot usually be cleaned. 


‘Their strength ‘be increased b; а very dilute 
solution of ошо cm temi! "Phe wr жн Rey 
V. В. Preservation of cotton fabrics, Science & Culture, No. û, — 
Chakravarti of Research Laboratory, 
mont, New Delhi, has wesued а note that the period. 


but on experiment the writer finds longer time chars. 
__ 8. C. Chakravarti—Prosorvation of 
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oil absorbent chemical may do for cleaning when the specimens 
of feather are, of course, in good condition 

Hair sufficiently resists the ordinary influence of destruction. 
In the opinion of the writer it does not require any treatment 
excepting the removal of the oily substances from it. They can 
be done by ether, alcohol, ete. But alkali on no account should 
be used for the removal of the oily substances as this will spoil 
the specimen. 








LEATHER 


Leather is not a permanent material. In course of time 
its property changes—much change is generally noticed when 
it is not dressed. 
The causes of decay of leather are various :— 
(1) Atmospheric oxidation—influenced by light and heat 
(2) Action of acid, specially of sulphuric acid (Н.Б 
This acid is ‘sometimes absorbed as sulphur dioxide 
(SO,) from the atmosphere or sometimes remain 
in leather from the time of tanning. 
(3) Due to bad tanning. 
(4) From dyes used. 
The causes of decay may be prevented by regular application 
of suitable dressing to lubricate the tissues and to get it free from 
air and of sulphur gases. Castor oil, vaseline or lanoline are 








% elcaned ‘with а damp cloth soaked in water only. When 
cleaned * British Museum Leather Dressing " solution is used by 
means of cotton. The solution i» made of following chemicals ; 


Beeswax .. — "я +. 7 gms. 
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Sometimes leather is attacked with insects, сіг., cockroaches, 
silver fish, ete. The infected leather is then subjected to fumigation 
by carbon-disulphide (vide wood and bamboo). 

For water-proof and dressing of leather, oil extracted by 
dry distillation from the seeds of Sheal Даша (Argemon Me: 
cana) gives satisfactory result. Oil extracted from Mahua (Bassin 
Latifolia Roxb) is в good reagent for softening of leather. 








Ivory, Bone AND Новх 


Ivory is usually more it than bone and by nature 
denser than bone. So a small surface is exposed to decaying. 
‘The technique employed in the preservation of ivory can be applied 
wery largely to bone. 

Sometimes it is seen that ivory is coated with a hard incrusta- 
tion of calcium carbonate (CaCO,), and even sand and earth on 
calcium carbonate. Removal of these can be done b 
acid. Generally hydrochlorie acid (НСІ) ін use е 
Gf acid аа recommended by Lucas is 5 parte of hydrochlo 
and 95 parts of water. According to him this should be 
by means of а brush ov crustations. He further suggests 
that after treatment the specimen should be washed in repeated 
changes of water во that no trace of acid remains on it. Ivory 
can stand this treatment when in good condition. Old i 
should never be soaked in water as this may lead to unequal swell. 
ing and sometimes permanent warping. Brushing ін necessary 
after excavation. Heat must never be applied for drying ivory. 
It will be completely destroyed if dried over a heater. It will 
also not be allowed to remain exposed to sunlight. The method 
of drying the specimen is to expose it to free circulation of air 
in a dry place. After drying sponge it with soft cotton soaked 
in equal part of acetone (CH,.CO.CH,) and rectified spirit. After 
this it i» to be protected by impregnation with wax or virtyl- 
acetate. But in the case of bone methylated spirit is used in 
place of rectified spirit and shellac solution (2% or 3%) with 0.5% 
mercuric chloride instead of wax or vinyl-acctate, depending on 
the nature of the bone, is to be aj twice, one coat should 
dry before the application of the 

For the preservation of the inner of а skull, be it human 
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Broken and fractured ivory should never be repaired with 
lue or ordinary shellac solution for these may stain the specimen. 
ie coment mentioned ould be avoided, as removal of the 
cement is very difficult and in future may require further repair, 
Horn generally does not require any treatment except clean, 

ing, and that should be done with warm water. Sometimes horn 
is found to be attacked with insects. The remedy is to keep it 
under fumigation in carbon-disulphide chamber. After taking 
out of the chamber 2% shellac solution may be painted on it. 





Homan SkELETON 


‘The dead body is to be kept under the cover of a glass or 
porcelain vessel for a Mexia of about 15 days; but 6 or 7 days 
are required for the head portion only. If it be placed under 
the earth colour generally changes to red. The period mentioned 
is required for the action of ostolysis. After this period the bones 
are to be cleaned by washing in water and scraping off the cartilages 
with a knife, ‘Then the bones are to be boiled in water containing 
washing soda and lime for a short time (time varying with the 
nature of the bone). The bones of the skull require shorter time 
than those of the other parts. The proportions of washing soda 
and lime are 50 and 70 gms. tively. The bones are then 
again to be washed in water and dried in the sun for 3 or 4 days. 
After drying, if there is any spot anywhere, it may be touched 
with very dilute hydrochloric acid and are to be washed again 
in water. When the bones are thus cleaned they should be painted. 
with 2% shellac solution (white shellac is preferred). 


PICTURES AND PAINTINGS 


"There are various classes of pictures. They аге ан follows :— 
1. Mural paintings. 
(а) Tempera. 





А Msedhus ^ia required “for the pigment. 
Glue, gum or white of egg serve the — of the medium. Dilute 
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condition brushing sould be done with a soft brush. After 
“That a mixture of benzene and petrol should be applied with 
а soft brush 
The ur — of the painting is salt. This salt may be 
removed by giving, few coate mildly (with а soft brush) with 19% 
fellulold-solution diaolved in equal parte of acetone and amyl: 
acetate. 





Fresco—For the cleaning and restoration of frescoes Church 1% 
suggests the following :— 


(1) Careful brushing. 
(2) Application of alcohol with cotton. 
(3) Coating the surface with a parafün wax mixtureJ* 


Paintings om plaster—Dust and dirt can be removed from 
the varnished surface by means of damp sponge or cotton soaked 
in а mixture of benzene and petrol. One should be careful when. 
excess water is to be used, as there is every possibility of 
water penetrating through the cracks of the plaster. If water 
enters through the cracks it will disintegrate the specimen rapidly. 
Alcohol should be avoided as this will remove the varnish. 

А mixture of benzene and petrol can be safely used for 
removing dust and dirt from the unvarnished surface of the 
paintings. Alcohol and water should be avoided as the paint 
will be removed by the former and the plaster will be destroyed 
by the latter. 

Unvarnished plaster objects (paintings) may Be strengthened 
by 2 or 3 сома of 1% celluloid solution. Repeir works should 
be done with celluloid cement. Paraffin wax should be avoided 
as this will darken the plaster and paintings, but on varnished 
object paraffin wax may be safely used. г 

Paintings on waz—Pliny ® has termed it encaustic B 
Dirt and dust can be removed by rubbing both water and meth; 
lated — оп wax surface. 


Oil paintings—Cleaning of oil paintings is not a fine 
manual work but also requires a clear cut knowledge about the 
constituents of the pigments, mediums, varnishes and chemicale 
а them. 

No picture should be cleaned or restored without a full preli- 

minary examination by scientific methods. Moreover а full record 

богет ба pera ion T PULL PG 
and writing. 


А.Н. Chureh— of Рация & Paintings, вт. 
а A 


„мен 
ж Natural History, XXXV. 31, 39. 4l. 
^ Mouslon, Vol. XII & XIV, 1931, р- 105. 
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One рег cent sapor 
dirt and smoke deposited vil painting. Saponin solution 
should be applied with a f cotton wool which should be 
damped, and not soaked in the solution. This process was first 





.brought to the notice of Mr. L. Lucas by Sir Robertson and it 


was also recommended by Professor Laurie?! In Fel т, 
1941, the Curator, Asutosh Museum of Indian Art, Caloutta Uni- 
versity, gave the writer two wooden manuscript-covers for cleaning. 
Both sides of each manuscript-cover were as black ая ink. The 
wood, on enquiry, was found to be Sal (Sorea robusta). It was 
collected from the district of Chittagong. 
"The specimens were treated with potatoes, onions, methylated 
spirit and spirit turpentine in a particular order. On the first. 
day a big potato was cut with a knife and the cut surface was 
rubbed in a circular motion against the outer side of both the 
specimens. On the second day the same process was repeated but, 
the reagent was only onion which was also cut into two pieces 
and after the application of both potato and onion black dusts 
wero removed with dry cotton. On the third day after repetition 
of the wecond day's process writing appeared on certain portions 
and gradually colours were seen. On the fourth day the same 
process was repeated and on the outer side of one of the corners 
" Dasavatar" scenes became clearly visible while on the outer 
side of the other plank portraits of Jagannatha, Balarama, 
Subhadra and of others were visible, Then on the fifth day a 
cotton swab damped in methylated spirit was applied on a part 
of the outer cover immediately followed by another cotton swab 
„damped in spirit turpen Care was taken so that the time 
between these two applications did not go beyond one second. 
The process, was continued for ten minutes daily and repeated 
Micowsively for seven days. After that а good result was obtained. 
n the inner side of both the specimens the colour that was 
observed was also black, but on rubbing potato and onion with 
a circular motion one after another on the same day and on apply- 
ing methylated spirit later on, yellow colour appeared. ‘There 
us по painting on this side but on each specimen three lotuses 
were found engraved in a line. E 
After cleaning, a very thin coat of liquid paraffin was applied 
оп each side of the specimens and they have been kept under 


Observation? 
-. According to Church the application of bread crumb on ой. 
painting in the way of an India rubber is a good method for cleaning. 




















? solution is а good reagent for cleaning. 





+ 
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Тһе crumbs of a ——— — be taken — ES 
gently on the painting by - This process is to be repeat 
With /new pieces of crumbs. until the colour comes to fte original 
condition. 

The Curator, Asutosh Museum, handed over to the writer 
seven Orissa paintings for cleaning. The paintings were very 
ОШ kod worn cat. "Ihe weiter ceste thom with crumb of onb 
day old Firpo bread. For each painting the writer had to devote 
3 days, each day working 2} hours. All the paintings were т 
multi-colour, The paintings are now clearly visible. 

Picture varnishes fall into two categories 

(1) Resin—Soluble in alcohol, so it should be used to remove 


resin. 
(2) Resin dissolved in drying oil—cleaned by canada-balaam 


and a few drops of ammonia. After this treatment the 
picture should be carefully washed with turpentine. 


While working in the laboratory, if it is found that the solvent 


















acts very quickly, the action may be restrained by some 
restrainer** ‘The restrainers used in the labortaory are—spirit 
turpentine, linseed oil and castor ой. The first two are quite 
effective while the third one is not a drying oil, so it should be 
removed when its work is finished, which should be done with 
turpentine 


Oil paintings on canvas or wood require constant attention 
‘The paintings should be kept in a room where the atmospheric 
temperature and humidity should be equable. Direct ог ted 
sunlight should be avoided 





PurxTS AND DRAWINGS 


Prints suffer very much due to discolourisatión, Thié may 
be removed by the following treatment. First of all over-hanging 
dust on the prints should be removed by means of a soft brush. 
After this the prints should be placed in a shallow steel dish con- 
taining ordinary water and subjected to sunlight for 
2ordhour. Afer this the prints will be free from discolourisation- 

clean: i white blotting and then placed 
in-between two fresh blotting papers with a ‘pressure 


for 8 hours, 

If the discolourisation caused by mildew is a considerable 
‘one a bleaching agent should be а to: Tame tae 
are as follows — 


gp 


19 Suggestions given by Mr. Atul Bose, the artist. 
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Oil or grease spots on the prints сап Бе removed by applyi 
cotton soaked in & mixture of benzene and petrol. Jf it fails, 
acetone should be used. 2 
, Removing of ink stains bas already been discussed іп connec- 
tion with fabrics. When the print is attacked with fungus, 
fumigation with thymol is a good method as advised by Scott. 
But the writer is in favour of using formaldehyde vapour. 

A photo-print is to be retouched with water-proof ink. After 
drying completely it should be immersed in a solution.*— 





Yodine х 15 gms. 
Potash Todide 46 gms. 
Aqua dist 3.5 oz. 
After the i ррей in hypo-solution, 





drawings will be 





tap water. 

In course of time drawings and water colour paintings become 
discoloured. This is due to the action of sulphur acids in the 
atmosphere on white lead pigment. The use of hydrogen peroxide 
will change dark coloured sulphide into white sulphate. " As 
the usual water solution of this reagent would be unsuitable in 
the case of water-colour paintings, patels, charcoals and pencil 
drawings, which would be ruined by water, Church recommends 
ethereal solution. This, too, has been used by Scott, who also 
employs the same alcoholic solution he uses for mildew. The 
solution i» applied with a small brush.” 








FOODSTUFFS AND LEAVES 


Lzavxs 

A solution with 4 gms. of mercuric chloride and 200 с.с. of 
76% rectified spirit is i Tass leaves to be preserved are 
dipped in it and on a blottiny - Finally are 
fixed on 5 ûf a айк thread. 


тігі means of а Before 

жо the — a dipped in the abora solution. 
leaves, specially palm, 

doe of country beans is recommended by the writer. The method 
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CEREALS 


А solution of 5 gms. of mercuric chloridé ahd 200 с.с. of 75% 
rectified spirit i» prepared. Cereals, such as pulse, rice, wheat, 
ete. are to be dipped in it, then brought, out and dried іп-а shady 
place, They are then to be kept in а glass corked small jar with. 
опе or two balls of naphthalene. Жы 

For household purpose 
common soda and kept in a big basket. The proportion of soda 
should be one sixteenth to one twentieth part of the rice contenta. 
Ordinary lime powder may be used instead of soda. The propo 
tion should be less thi 
that the vitamin В contents of the rice is lost in case of 
"The writer is now engaged in carrying out investigations ‘with 
turmeric powder. Turmeric powder i» to be mixed with rive 
in the proportion of 15 
it does not satisfy the condition fully t point ix taste and 
the seco is that a Bengali Hindu widow will not take the 
rice mixed with turmeric powder. But whatever it may be the 
writer ix now in a position to say emphatically: that the turmeric 





























powder is а good insecticide specially for the cereals, р 
Eoos. 
Fresh or one day old egg is to be di in lime water for a 






taken out of it, 
this treatment the egg keeps good for rage period of two 
а half months. In winter, from mid-November Чо mid. 
March, preservation of egg is possible for 3 months ог шөге, if 
subjected to above treatment. The atmospheric temperature 
and relative humidity are favourable for preservation. But 
during the rest of the year it is good for about 2 months. Detailed 
study is always welcome, as from commercial point of view it is 
of much importance to the people. 


Ротато : ¥ 


Potato does not grow widely in forms 
important dish with the e 8 soil ік washed 
by the rains during the rainy season. Potato does not. * 
low lande or lande wher water can тако Ма free A 
specially during the rainy season potato preservation is 


necessary. 1 


period of seven баш. After that the 
а 














rice is to be mixed thoroughly with 





But from commercial point of view - 


Potato is to be dij in a very dilute solution of sulphuric - 


acid. "The of the solution should be 98 of water and 
2 parts of uric acid. This strength should be maintained 
during the winter months specially from the middle of November 
to the middle of March. But during the hot and the rainy seasons 
the parts should be 96 and 4 respectively. 


: CBO 01, 2185 — 
нас 21850 





that of soda. But one [ed 5 
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ОЇ роодо should not be treated in the above way. Potato 
Of not more tham a fortnight old should be treated. 


>. potato serve the purpose of food. when cooked. 
But this potato will not germinate. 





SILICEOUS MATERIALS 
М Cay 


|... Common «lay is principally aluminium silicate (AI,SiO,) 
mixed up with a large number pf substances like compounds of 
iron, calcium, magnesium, manganese and other vegetable matters. 

‘Clay specimens are divided into three groups > 
) Fire-baked 
(2) Sun-baked 

(8) Unbaked 

Fire-baked or Terracotia—For strengthening friable »peci- 
mena celluloid solution is to be impregnated. А mixture con- 
taining beeswax, resin and carnauba wax hardens such specimens 


with slight change of colour. The proportions of the mixture? 
are as follows :— 














Beeswax 75 parte by woight 
Resin... — © 
Carnauba wax 5 


с n * а ^ 
“In the Awutosh Museum Laboratory the writer has treated 
more than a dozen sealed bricks of various size (fire-baked) by 
dipping them in distilled water. Distilled water was changed 
once every 24 hours and the process continued for a period of 

one week. 
+ "The writer was also successful in using old household bricks 
water and tamarind juice a few years ago. No salt 


Es yel found to be present on those bricke, Another suggestion 


was given riter to pasto cowdung cakes on the brick walle 
3 are ly affected with salts. also has given a good 
result. In Bengal houses are constructed with faces east or south. 
"The wind comes “the south as the Bay of Bengal № on the 

е wind contains salt substances which are 
tracted by the бге baked clay or bricks, It ia found 
southern walls of the houses are affected with salts. To 





thet 
EM, ‘of the salt the bricks before being placed on the wall should 


completely washed by water and tamarind juice. 


Sun-baked—The specimen is sometimes very frail and even 
linble to be damaged when much salt is present. The specimen 





22 мезксм METHOD 


may be wrapped completelg with à blotting paper soaked in 
dialled water for f few days (Се mo long the salle aro dissolved). 
“If the inscribed surface is much. , it is to be impregnated 
with celluloid in acetone (CH,.CO.CH,) 2% and when the solvent 
evaporates soaking in changes of distilled water js to be done 
till the specimen is free from soluble salts. 
"When the specitnen is in good condition it шау be soaked 
іп distilled water to get rid of the soluble salts. 
When the specimen is not treated with celluloid th 
hats recommended by Plenderleith may be given :— 
(а) Dilute hydrochloric acid (HCl)—to remove lime incrusta- 
tions, 
(b) Dilute ammonia (NH,)—to neutralise hydrochloric acid. 
(©) Ammonium carbonate ((NH,),CO,)}—to remove residual 
calcium sulphate (CaSO,). 
(d) Repeated changes of distilled water—to remove апипопіши 
and other soluble salta. 
After this the specimen is dri 
be completed by impregnation 


following 





the process of restoration will 
ith celluloid. 









‘applying the next and then immersing completely the specimen 
іп dist 





it. Immediately within an hour a strong white precipitate of 


Unbaked—This specimen is very frail and preliminary cleaning 
тіз be dond by water aa the specimen felle to piades when 
wetted. It can be done by bellows and warmed near а furnace, 
After it is hardened or baked, blotting paper soaked in distilled 
water should be wrapped to remove salt, ‘The specimen is then 
slowly allowed to dry and when dried two thin coats of celluloid 
in acctone (CH,.CO.CH,) 2% are given 
Grass. 
Glass is an amorphous, transparent or translucent mixture 
of а number of metallic silicates, one of which is usually that of 
an alkali metal—according to Thorpe's definition. 
* In the Awutosh Museum Laboratory the Excavation Officer, 


Exenvations, handed over to the writer one round sun-baked cla; 
Satine, The writer wrapped the specimen with ordinary Ы paper 
next 








.- 


Xf 
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The chemical formula of glass stands thus i 
. . XRjO, УМО, 650, „6 r 
R=atom of an alkali (К, Na, etc) + 
atom of a bivalent metal (Ca, Pb, etc.) 
X and Y are numbers of molecules. 


Glass i» made by melting sand and: some basic substances 
together, such w» soda (Na,CO,), potash (K,CO,), lime (CaCO,) 
amd oxide of lead (PbO), This gives rise to formation of mixed 
silicates which in composition vary largely. In museum speci. 

ns of soda lime glass (Na,O, Саб, 6510,) and lead glass (К.О, 
bO, 6510,) are generally. found. 

Glass does not generally require any treatment when in good 
condition except washing with warm water and soap and drsing 
with а clean warm cloth. * 

Sometimes moisture is attracted by an object of glass and is 
observed in the form of little globules and these globules flow 
over Из surface in streams. This condition does not usually occur, 
but certain types of glass and special atmospheric conditions 
may lead to this. After а few days it is seen that the glass has 
Jost its original brilliance. On examination with a powerful lena 
it is seen that the loss of brilliance is due to а multitude of small 
Pits on the glass. The causes of this phenomenon is a mixture 
of excess (potash) in the glass, Тһе excess of alkali required 
to combine with silica (SiO,), remains in а very loose state of 
combination and attracts moisture and carbonic acid (H,CO,) 
from the atmosphere and forms a strong alkali. This attacks 





























1% 
cures the 
dried and 
the origi 





Қ is 

"The second report (1923) of the department of scientific and 

British Museum has stated that in сазе 

Д acid should not be given. The рго- 

cedure іш to such glass under tap water at intervals 
and glass speci 
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removed by xylol and methylated spirit and finally cleaned by — 7 

chamois leather?? Xylol treatment and putty powder can safely 

be used for cleaning the lenses of microscopes, photegraphio 

cameras and spectacles. Р 
Ordinary glass сап Ье cleaned by chalk dusts and methylated 

spirit solution. | The, solution pre is to be painted on the 
and dried. After drying the glass should be cleaned by 


before cementing. Isinglass is sometimes used. : 
and plates) 
Ltd., 
engaged 
а patent cement for household articles, ‘lis 





glue type of adhesive is preferable to celluloid and resin in cases 
whore joints may have to be softened later for moulding.” < 


Ехамк, 


Enamel ія merely а form of glass varying in translucency 
and colour, am 3 я —— 
‘The method of cleaning enamel is ordinarily warm water. 
Warm water should be applied by means of cotton. But in canen 
when warm water is not sufficient, soap and water should be ‘used. 
When both water, and soap and water are without апу < 
petroleum spirit (a mixture of petrol and benzene) should be 
used. Lucas has suggested to use alcohol but the writer was 
successful in using methylated spirit for cleaning 
January, 1041. < ух; % pru 
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Proper caro should be taken in holding and handling a speci- 
men which is to be cleaned. In the case of a delicate and fragile 
crumble we should be extra-cautious. 

the hand or оп a sand 











until the specimen hardens. 

After арыб, a specimen by. means of shellac solution 

and when it is completely dried, the matrix which is left on it, 

may be safely scraped by means of an ordinary pen knife, a needle 

or A chisel. When the matrix ія very "oft a steel pin should 

' be used. During the process of dressing the specimen should 

be brushed with shellac solution from time to time, to fill in any 

new oracks and this would prevent the specimen from fracture 

Or breaking. Sometimes it so happens that the matrix i» very 

hard and cannot be removed by amy mechanical process. . Dilute 

hydrochloric acid (HCl) serves ая an effective agent for removing 

the matrix. The specimen should be dipped in the acid for 5 

minutes. After that it will be found that matrix is dissolved. 

In dealing with fossil, jaws with teoth, special care should 

be taken of the base, which is often very fragile and liable to 

^. erumble, To prevent this, thin or thick coat of plaster (plaster 

of Paris) depending on the nature of the specimen, should be 

м at the base. The dry powder ін carefully mixed with 

| | water, as it dries up very soon. The worker should be very quick 

Tn ita applications... When the plaster dris up, the unwanted part 

7 of the specimen can be scraped by а pen Ше and the base can 
(^ besmoothed. 

- 7. "Delicate specimen which cannot stand handling, can be very 

‘easily fixed in a wooden box by means of а cement. Sometimes 

hile cleaning and dressing fossils do crack inspite of great care. 













42 of t. 
UTR Ep CE or i oh AME 
‘should be applied, care being taken that the sutures 
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should be completely dried before the application of shellac 
solution. 

Browning's preservative solution is an effective agent for 
this. The chemical ingredients of this solution are purified copal 
(Mexican gum), paraffin and petrol or spirit. The strength depends 
on the nature of the specimen (as in the case with shellac solution). 
"The solution prevents dampness and it has a penetrating power 
which hardens the fossil, But the disadvantage of this is that 
it is highly inflammable and it has а very bad odour. It completely 
protects the specimen from outside atmospheric conditions. 

Carbon tetrachloride (СС) can be used as a preservative. 
It ix not inflammable and is free from bad odour, 

Potash silicate (K,SiO,) thinned by water can be used as a 
preservative. It acts as a hardening as well as a preservative 
agent. Perpetuin is fixative which has advantage of greater 
penetrating power than potash silicate and it is more durable. 

Zapon (cellulose and amylacetate) is also another effective 
preservative agent. This is applicable to very delicate fossile. 
It serves well in the case of shells and plant fossils. It forms 
ап imperceptible coating and it has the advantage of intensifying 
the structural details and the colour of the. fossil 

Common washing soda should be placed inside a show-case. 
Raw naphthalene can also be kept which absorbs moisture, Somes 
times а specimen is better preserved in a box. Powdered chalk 
is kept inside the box and over it a thin layer of cotton is placed 
and finally the fossil stands on the layer of the cotton, This 
prevents oxygenation. 


























‘METALS 7 
CorrER AND BRONZE 


In ancient times the most important metal used was coj 
Cleaning and preservation of со) objects and their 





taining salts and limestones corrosion of such 
objects. Action of moisture and that of and carbonic acid 
gas (H,CO,) also play an active part in corroding tho metal and 
ts alloys. 


copper or bronze specimens are corroded heyanê 
— weshing toller bol E мет a 
OS eS distilled water. "When it is в cont 
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Тһе specimen is to be treated by applying citric acid 
(CH,.CO.OM) solution, “Тһе solution to be used should be 2%. 
If any part of the bronze specimen is cleaned before other parts, 
the cleaned area is to be painted with very light molten beeswax, 
even when washing of the other parts of the imen ін goin 
on, "When cleaning is completed the wax is to be removed wi 
hot turpentine before final cleaning. = — К + 

For cleaning copper, bronze and brassand removing the іп- 
ustations deposited on the metals, a solution of ammonium 
chloride (NH,CI), stannous chloride (SnCl,) and dilute hydro- 
chloric acid (HCI), prepared by the writer in the Asuotsh Museum 
Laboratory, Calcutta University,’ has been used with much 
success, Tho proportion of the solution is :—. 




















30 с.о. of dilute НСІ. 
After washing the en with the solution stanolax oil is to 
be painted to get the specimen froe from moisture and air. 
Sometimes іп the laboratory 2% caustic soda (NaOH) solu- 
tion is used for cleaning the incrusted parts of bronze or copper 
metal, + 
The method of employing granulated zine and. dilute caustic 

soda solution gives a very good result on copper and bronze. 
"The specimen to be treated, covered with granulated. zine and 
5%, caustic soda solution, ia placed in а porcelain pot. The whole 
thing is gently boiled. The specimen is kept in it until it is 
cleaned, The specimen ia to be taken out of the pot every 10 
minütes for examination ® till it is found to be cleaned ; every- 
time it should be cleaned under clear running water. Finall 
when the specimen is cleaned it should be washed and dried well. 
This treatment is known as Electro-Chemical Method. After 
this treatment if any spot of corrosion be found to remain on the 

imen it should be cleaned with Rochelle Salt according to 

— large | it is tha! кресі 

“Іп cities towns it is seen that copper specimens 
sometimes become covered with a kind green patina. ‘This pati 
is due to copper carbonate, basic chloride and sulphide. Even 
near the sea the patina contains а large proportion of.basic- 


> Dr. Sanaullah 22 has а mixture of 1 part tartaric 

Acid, 1 part caustic soda 10 parts water for cleaning copper 
i in m. 

ping of copper, bronze а bres правша in mureur, 


Menos & Jı Whitby Open air corrosion — 
ЕО "pp. 369-00. 
- ju 405. ы Repos of the Arcb. Survey of India, 1924-26, published in: 
1027, pie ы ы; 
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repeated changes of water for several hours 
wing it in water over night as thorough washing 


Sometimes a specimen shows spots of green corrosion though 
in a good condition. This is known as ' Bro disease.’ This 
disease is mainly due to the presence of copper oxychloride. ‘The 
remedy is to soak the specimen in sodium sesquicarbonate solution. 
‘The strength of the solution should be 20 parts sesquicarbonate 
and 100 parts water. — — parts may be increased 
depending on the nature of the disease. However the strength 
should not һе above 25%. Afer treating in sesquidar¥onate 
d dri 


solution the specimen should be washed i 
When a ар ably corroded the whole of the 


corrosion can be cold dilute solution of 
of the solution would 

























ng of copper spec 

wlata ** has р 

sed by the writer in t 
xperimenta. 


"These leaves 
9 Awutosh Museum Labora- 
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are now be 
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: 4 с 
Lead was know Egyptians It oxidines 
inh ія noti i 








quickly in moist 






MUSEUM METHOD 7 29 
E "There are two kinds of corrosion noticed on leaden speci- 


mens —— 
(1) Slight—Remedy 10 parts of acetic acid and 90 parts 
Of water by a brush, repeating till the corrosion № 

removed. 

(2) Considerable—Soaking the specimen in the acid of the 

^ same strength but brushing at intervals is required. 
After this treatment the specimen should be washed 
well in dilute ammonia solution for a short time. 
The strength should be 5 parts of ammonia and 90 
parts of water. 

Jenkinson 27 has cleaned leaden seals with 8% hydrochk 
acid (НСІ), These seals have been treated with dilute ammonia 
(NHI) to neutralise the acid. These have again been washed 
with’ soda and dried by alcohol. Coating on them was done with 
methyl cellulose in place of celluloid. 

‘The department of scientific and industrial research of the 
British Museum has published in На second Report (1923) that 
a coating of celluloid varnish dissolved in equal parts of acetone 
and amyl-acetate has retained the appearance of many leaden 
specimens perfectly and has been successfully used during the 
past year. 





Tux 


not an old metal, o specimens of ancient times made 
of tin are also very rare. Cleaning should be done with soap 
and water aided by а brush. But tin corrodes very much. Soak- 
ing іп dilute sulphuric acid (H,SO,) gives satisfactory result. 
The specimen should bo taken out of the aci and, brushed мај 
chi water should be resorted to. 
АН 











acts аз a good preservative оп tin. 
Suven 
4 Silver ін known from the very earliest times, ‘The Alchemists 


gave it the name of Luna or Diana from the moon. 
Silver is a very soft metal and for this it is not well adapted 
Кн: есі tear cf cally оо обет Б Overcome е 
а. › extent for coinage at юг purposes by alloying it wit! 
Gf which copper із the mast important. ‘The amount 
ў enormously, ¢.g., the British Standard Silver contains 
7.5% of copper, while some silver coins of Emperor Probus were 
found to contain only 4.5% of that metal. А 


jenkinaon—Soma notes on. tho Hon, moulding & casti‏ ر ا 
y ее Autiquariee Journal, Vol IV. 1034, p. 390. boe d‏ 
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When alloys of silver and copper are in contact of influences 
promoting corrosion, the copper decays quickly and the silver 
is protected so long as any free copper remains. In many cases 
green coating has led objects composed of alloys with a high silver 
content to being actually catalogued as bronze. 

Sometimes articles of silver are converted entirely to silver 
loride (AgCl) and in consequence become very brittle. By 
treatment with caustic soda (NaOH) and zinc these are slowly 
reduced onee more to the metal, naturally in a spongy condition. 
After thoroughly washing out all soda (NaOH) these are dried 
and then raised to a low red heat. The heated silver has a soft 
grey colour and it is then varnished and rendered brilliant. 

The use of formic acid (H.COOH) in various strengths both 
hot and cold for cleaning all kinds of silver alloys, specially those 
with copper, has given excellent result, As formerly pointed out, 
the case with which incrustation are attacked, varies very much 
and this is due to the remaining metals and the proportions in which 
they occur in silver alloy. When the formic acid fails to act 
readily, the applictaion of zinc dust and very dilute sulphuric 
acid should be resorted to. 

‘The dark brown or black discolourisation is usually due to 
the formation of silver chloride (AgCl) or of silver subchloride, 
the latter being formed by the decomposition of normal chloride 
of silver by the action of light and organic matter and these two 
silver compounds are the insoluble substances which are loosened 
1 then removed by gentle friction. This is done by soft pad 

tan-wool or fingers but brush ін necessary when there ін 
embossed or engraved work. 

According to Lucas the degree of corrosion in silver is divided 
into three groups > 

(1) Tarnish—This can be removed by 90 parts of water 

and 10 parts of ammonia solution. After cl 
the specimen should be thoroughly washed and dried, 
(2) Slight Corrosion—The specimen is to be placed in а 
Porcelain pot and formic acid of 6% strength is poured 
into it and the pot is heated. ‘The specimen is allowed 
to remain in the pot for ав hour. After that it ia 
taken.out and cleaned with water and then immersed 
in ammonia solution. The solution is 20 parts am- 
monia and 80 parts water. After that the specimen 
is to be thoroughly dried. 
(3) Considerable corrosion=—In this case and 
is sufficient but the quantity should be 
- When the obj 
drying should 


Sag and ûr 
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Gorm 


Golden specimens are not pure but contain small proportions 
of silver, copper, iron, «їс. The chemical change № due to the 
presence of these metals which give rise to discolourisation or 
tarnish. For cleaning gold specimens washing with soap and 
warm water should be done aided by a cloth or soft brush. But 
if this treatment fails the next procedure is to apply 10 parts of 
ammonia and 90 parts of water with a small sponge. This will 
remove silver chloride which forms the. tarnish. 
Strong nitric removes the black stains on golden speci- 
mens. After nitric acid treatment the specimen should be washed 
е ammonia solution and water should be applied. 
incrustations of calcium carbonate or cal un. 
вый are found on old golden specimens. 10 parts of dilute 
hydrochloric acid and 90 parts of water remove the incrustations. 
But after soaking the specimen in the acid thorough washing in 
water should be done. The next step should be the application 
of dilute ammonia and water. MEN 
Gilt specimens should be eleaned їп the same way as those 
of gold mentioned above. Lucas has cleaned. gilt objects with 
warm dilute ammonia solution aided by a sponge. 


























. Inox 

Specimens of iron or iron along with other metals exhibit 
a great variety of problems both in the state of decay in which 
they come for treatment and in the treatment required to arrest 
further change. ‘Those of iron, either cast, wrought or steel, 
corrode very rapidly in a damp atmosphere. ‘It is also noticeable 
that iron corrodes more quickly on the sea coast due to the presence 
of salt, The corrosion may be checked by applying а few chemical 
reagents, 

"The ordinary rusts on iron are due to the following + 

(1) Common salt 

(2) Carbon dioxide 

(3) Moisture. 


from iron can be cleaned by a wire-brush. Then electro- 
y етн) method with zine and wollum hydroxide (NaOH) should 


be applied on iron and after this cleaning with water and brushing 
be done. 

Ру putty is used on heavily rusted iron specimens. 

After heated and dried it sets very hard. It must be applied 


thin thick patches do not seem to harden readily 
О "the ше of kaolin (ALO, "550, AHO) or ching 
"made into a paste with sodium silicate (Na,SiO,) solution 
а similar result. 








е9 и и Field — 


is Stanolax 

The ee observations on — es “gave Similar 
results, ‹ 

Linseed ой is а good ative. But it does not suit well 


On surgical instruments. In the Eth Museum of the 
Departine Anthropology, Caleutta. 





upon investigations conducted at the British Museum). 
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